Abstract Background: Infantile myofibromatosis is the most common fibrous tumor of infancy. It can involve the skin, muscle, bone, and viscera. This uncommon entity is subdivided into solitary and multicentric forms, with or without visceral involvement. Objective: To describe the imaging characteristics of extracranial myofibromatosis. Materials and methods: Six infants, aged 1 day-1 week, were evaluated by imaging. All six patients had evaluation of one of the masses by US; four patients had CT evaluation of at least one of the masses; and five patients had evaluation by MRI. Results: The US appearance of the myofibromas included a mass with a purely anechoic center with a thick wall, a mass with a partially anechoic center, and a mass without anechoic components. On enhanced CT, the masses had lower or similar attenuation compared to adjacent muscle, with some masses exhibiting peripheral enhancement. The MR appearance consisted of low signal on T1-weighted imaging. On T2-weighted imaging, two had low signal of the center and the other three had high signal. All masses showed peripheral enhancement after gadolinium administration. Conclusions: Myofibromas have variable appearance on US, with a mass with an anechoic center being the most common feature. On CT, the mass can exhibit peripheral enhancement, calcifications, and erosion of adjacent bone. The MR appearance consisted of low signal on T1-weighted imaging and high or low signal of the center on T2-weighted imaging. All masses showed peripheral enhancement after gadolinium administration. from approval by the Institutional Review Board at the time it was initiated. The age at presentation, location of the masses, and pathological findings are listed in Table 1 . US, CT, and MRI of the masses were performed. All six patients had evaluation of one of the masses by US; four patients had CT evaluation of at least one of the masses; and five patients had evaluation by MRI. The US evaluation, including standard grayscale and color flow Doppler, was performed with a variety of scanners. The highest-frequency transducer available was used. The CT examinations were performed after the administration of contrast media. MRI included T1-weighted spin echo, fat-suppressed T2-weighted fast spin echo, short tau inversion recovery (STIR), and T1-weighted spin echo images with fat suppression after intravenous injection of gadolinium. Table 2 summarizes the imaging findings. The US appearance of the myofibromas consisted of a mass with an anechoic center and a thick wall (1/6) ( Fig. 1 ) and a mass with a partially anechoic center traversed by thick septa (4/6) (Fig. 2) . One of the masses had an echogenic center with enhanced acoustic transmission (1/6) (Fig. 2) . The masses appeared hypovascular by Doppler evaluation, though in one case there was increased flow at the periphery of the mass.
Results
On CT after the administration of contrast media, the masses had lower (Fig. 1) or similar attenuation compared to adjacent muscle (Fig. 3) , with some masses exhibiting peripheral enhancement. One of the masses had calcification within it (Fig. 3) . Bone involvement was demonstrated in one case (Fig. 3) .
The MR appearance consisted of low signal on T1-weighted imaging. On T2-weighted imaging, the masses had a high-signal center (3/5) (Fig. 1) . In two patients, the center of the mass had low signal on T2-weighted imaging (Fig. 3) . After administration of gadolinium, the myofibromas exhibited peripheral enhancement (5/5) (Figs. 1, 3) .
Discussion
This report describes the imaging characteristics of myofibromatosis in six infants. The diagnosis of The current WHO classification of soft-tissue tumors uses the terms myofibroma and myofibromatosis to distinguish between solitary and multicentric processes. Although myofibromas are relatively rare overall, they are the most common fibrous tumor of infancy. They manifest as single or multiple firm, reddish-purple nodules in the skin, soft tissues, bones, and internal organs (lung, heart, gastrointestinal tract, and central nervous system). Myofibromatosis predominantly affects children younger than 2 years (88% of cases), but can develop later in infancy and in adults. Half of reported cases involve isolated lesions, while one-third of cases have multicentric lesions without visceral involvement. In cases without visceral involvement, the prognosis is excellent, with expected spontaneous regression of nodules in 1-2 years. Visceral lesions are associated with significant morbidity and mortality, generally within the first few months of life, secondary to obstruction of a vital organ, failure to thrive, and infection. The cardiopulmonary system and gastrointestinal tract are frequently involved. The typical histological appearance of a myofibroma is that of a nodular or multinodular neoplasm with two morphologically distinct components. One consists of bundles or fascicles of variably hyalinized myofibroblastic spindle cells with elongated vesicular nuclei. The other consists of more primitiveappearing, round to polygonal cells with hyperchromatic nuclei and scant cytoplasm, associated with thin-walled branching vessels, resembling hemangiopericytoma. The bundles of myofibroblastic cells usually form a peripheral obtained after gadolinium administration. The mass shows rim enhancement with decreased signal at the center. e Axial CT image of the pelvis demonstrates a soft-tissue mass within the sciatic notch. The mass exhibits several areas of low attenuation surrounded by mild peripheral enhancement (arrow). f Axial CT image of the right thigh delineates the mass, which has lower attenuation than the muscle with irregular wall. g US image of the thigh mass demonstrates a lesion with an anechoic center surrounded by a thick and irregular wall c rim around a central, hemangiopericytoma-like area, the latter often showing necrosis and calcification. However, the arrangement and relative proportions of the two components vary [14] . The US appearance of myofibromas is varied. A pattern visualized in our patients was that of a mass with a predominantly anechoic center and a thick wall. The center of the mass can be traversed by thick or coarse septa. The masses did not have any flow with power Doppler except for one, which exhibited flow at the periphery of the mass. The presence of flow in some myofibromas could be a result of the vascularity demonstrated by angiography in some reports [2, 5] .
On CT examination, masses can appear as isoattenuating with muscle or as low-attenuating with slight enhancement in the periphery. The presence of calcifications seen on CT in one of our patients has not been previously described to the best of our knowledge.
Descriptions of the MR appearance of the lesions have been varied. On T1-weighted MR images, the lesions typically appear as low-intensity foci [15, 1] , while on T2-weighted MR images, the lesions appear as high-intensity foci [1, 9] . A report has correlated disease regression with a collapsing peripheral rim around a very high-intensity central region on T2-weighted MR images [9] . In our series, the center of the mass on T2-weighted imaging had high signal in three patients and low signal in two patients. After the administration of gadolinium there was enhancement of the periphery, with no enhancement at the center. Schrodt and Callen [7] and Eich et al. [11] have described a similar pattern of peripheral enhancement called a ''target'' appearance. The imaging characteristics strongly suggest a necrotic center of these masses, consistent with the surgical and pathological findings. Central necrosis is not an uncommon pathological finding in myofibromas (Fig 4) . This central necrosis might contain calcium, which could explain the low-signal center seen on T2-weighted imaging in some myofibromas.
Skeletal lesions can occur at any site, but the skull and long bones are involved most frequently. Bone involvement is common in cranio-orbito-facial bones, with the possibility of CNS involvement. Radiologically, the lesions are purely lucent, although they occasionally have a sclerotic rim.
Appropriate radiological evaluation of suspected visceral involvement in infantile myofibromatosis includes a chest radiograph, CT scan, skeletal survey, and MRI. The differential diagnosis of myofibromas involving soft tissue includes masses such as leiomyomas, neurofibromas, soft-tissue sarcomas, congenitalinfantile fibrosarcoma, hyaline fibromatosis, and deep hemangiomas, among others. Although biopsy is necessary for definitive diagnosis, age of presentation, size, imaging characteristics, and number of lesions are helpful in suggesting the diagnosis.
In conclusion, this report describes the imaging characteristics of six patients with extracranial myofibromatosis. Although the imaging characteristics of myofibromas are nonspecific, the diagnosis can be suggested when a newborn or infant presents with a mass or masses with imaging characteristics suggestive of a necrotic center. On US imaging, masses have a center that is either hyperechoic or partially anechoic and surrounded by a rim. On CT, the masses might exhibit peripheral enhancement, calcifications, and erosion of adjacent bone. On MRI, myofibromas might have a high-or low-signal center on T2-weighted imaging; however, the diagnosis of myofibromatosis is suggested by a mass with a center that has low signal and peripheral rim enhancement on T1-weighted imaging after gadolinium administration. Multiplicity of lesions as detected by clinical examination or imaging is another feature that suggests the diagnosis of multiple myofibromatosis. A mass present in the left paraspinous musculature cannot be clearly seen. b Axial CT section through the pelvis demonstrates erosion of the left iliac bone. The soft-tissue mass adjacent to the bony deformity cannot be clearly defined. c Fast spin-echo T2-weighted (2,835/115) MR image of the lower abdomen reveals two masses, one involving the psoas muscle (arrow) and the other involving the left paraspinous musculature (small arrowhead). Note that the centers of the masses have low signal surrounded by a rim of higher signal. d Axial T1-weighted MR image (500/11) obtained after gadolinium administration reveals minimal uniform enhancement of the mass in the psoas muscle area. The paraspinous mass has rim enhancement without enhancement of the center. e Fast spin-echo T2-weighted (2,835/115) MR image through the pelvis demonstrates a soft-tissue mass (large arrowhead) adjacent to the left iliac bone that has similar features-a low central signal surrounded by a rim of higher signal. f Axial T1-weighted MR image (500/11) obtained after gadolinium administration shows rim enhancement with no enhancement at the center
